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i7)Abstract: 

ROBLEM TO BE SOLVED: To prevent incomplete or erroneous ejection 
/ connecting a printed board with electrodes formed on a substrate 
irough a conductive material disposed on the inside of the end part of 
le printed board before connection. 

OLUTION: A recess 20 is made in an electrode substrate 12 and a 
econd electrode, i.e., an individual electrode 21, facing a diaphragm 18 
irough a specified gap is formed on the bottom face of the recess 20. 
lectrode pad 23 of the individual electrode 21 is connected through a 
onductive material, i.e., an anisotropic conductive film 26, with a printed 
oard 25 comprising a flexible print cable connected with an external 
ircuit in order to apply a driving waveform to the individual electrode 21. 
he anisotropic conductive film 26 is disposed on the inside of the end 
art of the printed board 25 before connection. Since the anisotropic 
onductive film 26 does nottouch a conductive member, e.g. the 
iaphragm 1 8, incomplete or erroneous ejection can be prevented. 
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NOTICES * 

ipan Patent Office is not responsible for any 
images caused by the us of this translation. 

This document has been translated by computer.So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



LAIMS . 

; iaim ( i?The nozzle which carries out the regurgitation of the ink drop. The liquid room which this nozzle opens for 
-e passage A pressure generating means to generate the pressure which the ink of this liquid interior of a room is 
essurized [ pressure ], and makes an ink drop breathe out from the aforementioned nozzle. It is the ink-jet recording 
:vice equipped with the above, and the aforementioned conductive material is characterized by being located inside 
e edge of the aforementioned printed circuit board in the state before connection. 

'laim 2] The nozzle which carries out the regurgitation of the ink drop. The liquid room which this nozzle opens for 
-e passage A pressure generating means to generate the pressure which the ink of this liquid interior of a room is 
essurized [ pressure ], and makes an ink drop breathe out from the aforementioned nozzle. It is the ink-jet recording 
:vice equipped with the above, and the aforementioned conductive material is characterized by being located inside 
e edge of the aforementioned printed circuit board. 

laim 3] The ink-jet recording device according to claim 2 to which it has the following, and it is a means tor the 
brementioned diaphragm to deform by electrostatic force by impressing voltage between the aforementioned 
aphragm and an electrode, and to pressurize the ink of the aforementioned liquid room, and the member which lorms 
e aforementioned diaphragm is characterized by the bird clapper from a conductor or a semiconductor. The 
aphragm in which the pressure generating means of the aforementioned ink-jet head forms at least one 
brementioned wall surface. The electrode which carried out opposite arrangement at this diaphragm, 
laim 4] The ink-jet recording device characterized by providing the following. The nozzle which carries out the 
gurgitation of the ink drop. The liquid room which this nozzle opens for free passage. The diaphragm which forms at 
ast one wall surface of this liquid room, the septum which has the electrode which carried out opposite arrangement 
this diaphragm has the ink-jet head which makes the aforementioned diaphragm deform by electrostatic force by 
ipressing voltage between the aforementioned diaphragm and an electrode, and makes an ink drop breathe out from 
e aforementioned nozzle, and has insulation between the edges of the substrate which forms the aforementioned 
aphragm and the aforementioned printed circuit board in the ink-jet recording device which connected a printed 
rcuit board to the electrode which formed on the substrate of this ink-jet head through a conductive material ~ a 

laim 5] The ink-jet recording device characterized by being the substrate in which the aforementioned isolation 
eans forms the aforementioned electrode, and the heights formed in one in an ink-jet recording device according to 
aim 4. 
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ET AILED DESCRIPTION 



>etailed Description of the Invention] 

idustrial Application] Especially this invention relates to the ink-jet recording device which protected the connection 
an ink-jet head and a printed circuit board about an ink-jet recording device. 

Jescription of the Prior Art] The ink-jet head used in the ink-jet recording device used as image recording 
luipments, such as a printer, facsimile, and a reproducing unit the ** nozzle which breathes out an ink drop ~ a hole 
id this nozzle - the **** room (it is called a pressure room, a pressurization liquid room, a liquid room, ink passage, 
s.) which a hole opens for free passage It has an energy generation means to generate the energy which pressurizes 
e ink of this **** interior of a room, driving an energy generation means - **** indoor ink - pressurizing -- a 
►zzle - the thing of the ** ink on demand which is made to breathe out an ink drop from a hole, and breathes out an 
k drop only when record is required is in use And it is divided roughly into some methods by the control method for 
■ntrolling the generating method of an ink drop (record liquid), and the flight direction. 

003] The 1st method is indicated by for example, the U.S. Pat. No. 3060429 specification. This is called a Tele type 
ethod generates an ink drop, carries out electric-field control of the ink drop generated in electrostatic suction 
cording to a record signal, on the recorded body, makes this ink drop adhere alternatively, and records. 
004] Apply electric field to a detail between a nozzle and an accelerating electrode, between XY deflecting 
ectrodes constituted according to the record signal in the ink drop which was made to breathe out from a nozzle the 
k drop charged uniformly, and breathed it out so that electric control might be possible is made to fly more, and an 
k drop is made to adhere on the recorded body alternatively by on-the-strength change of electric field. 
005] The 2nd method is indicated by for example, the U.S. Pat. No. 3596275 specification, the U.S. Pat. No. 
•98030 specification, etc. This is called a Sweet method, generates the ink drop by which the amount of 
ectrifications was controlled by continuation oscillating evolution method, makes between the deflecting electrodes 
r which the ink drop by which this amount of electrifications was controlled is applied to uniform electric field fly, 
id makes it record on the recorded body. 

006] Predetermined distance alienation of the electrification electrode by which the record signal was made to be 
lpressed before the orifice (delivery) of the nozzle which is the part which specifically constitutes the recording head 
which the piezo oscillating element is attached is carried out, it arranges, a piezo oscillating element is mechanically 
brated by impressing the electrical signal of constant frequency to the aforementioned piezo oscillating element, and 
l ink drop is made to breathe out from an orifice. At this time, electrostatic induction of the charge is carried out to 
e ink drop which carries out the regurgitation by the electrification electrode, and an ink drop is charged in the 
nount of charges according to the record signal. The ink drop by which the amount of electrifications was controlled 
ill receive a deviation according to the amount of electrifications added when fixed electric field flew between the 
;flecting electrodes applied uniformly, and only the ink drop which bears a record signal will adhere on the recorded 

i007] The 3rd method is indicated by for example, the U.S. Pat. No. 3416153 specification. This is a method which is 
died a Hertz method, applies electric field to the electrification inter-electrode of the shape of a nozzle and ** NGU, 
made to carry out generating atomization of the ink drop by continuation oscillating evolution method, and is 
corded That is the atomization state of an ink drop is controlled and the gradation nature of a record picture is made 

take out and record by modulating the field strength applied to a nozzle and electrification inter-electrode according 

3. record si 211 31 

(008] The 4th method is indicated by for example, the U.S. Pat. No. 3747120 specification. This is called a Stemme 
ethod and, as for the l-3rd methods of the above, principles differ fundamentally. That is, to controlling electrically 



Page 2 of 10 



e ink drop breathed out from the nozzle while flying, and making it record by making the ink drop which bore the 
cord signal adhere on the recorded body alternatively, according to a record signal, each of l-3rd methods carries out 
gurgitation flight, and records an ink drop from a delivery by this Stemme method. 

(0091 That is, a Stemme method impresses an electric record signal to the piezo oscillating element attached to the 
cording head which has the delivery which carries out the regurgitation of the record liquid, changes it into the 
echanical oscillation of a piezo oscillating element, carries out regurgitation flight of the ink drop, and is made to 
Ihere to the recorded body from a delivery according to this mechanical oscillation. 

i0 10] Although these four methods have the feature to each, they also have a disadvantageous point simultaneously, 
rst, the direct energy for generating an ink drop is electric energy, and the 1st - the 3rd method also depend deviation 
mtrol of an ink drop on electric-field control. Therefore, although the 1 st method is simple constitutionally, 
merating of a globule takes the high voltage, and the formation of a multi-nozzle of a recording head is difficult, and 
lsuitable for high-speed record. 

01 1] Moreover, although the formation of a multi-nozzle of a recording head is possible for the 2nd method and it is 
t for high-speed record, it is complicated constitutionally, and electric control of an ink drop is difficult for it at 
titude, and a satellite dot tends to produce it on the recorded body. Although the record which was excellent in 
•adation nature by atomizing an ink drop is possible for the 3rd method, control of another side and a atomization 
ate is difficult. Moreover, fogging arises in a record picture, or the formation of a multi-nozzle of a recording head is 
fficult, and there is a disadvantageous point of being unsuitable in high-speed record. 

012] On the other hand, the 4th method has comparatively many advantages. That is, probably, composition is easy, 
id in order to record by making an ink drop breathe out from a nozzle by on demand one, it is not necessary to collect 
e ink drops which the image recording of the ink drop which carries out regurgitation flight like the 1st - the 3rd 
ethod did not take. Furthermore, it is not necessary to use conductive ink and the selection flexibility on the matter of 
k is large like the 1 st and 2 method. 

,013] however, the miniaturization of a piezo oscillating element which has desired resonance frequency is very 
fficult - etc. -'- the formation of a multi-nozzle of a reason to a recording head is difficult Moreover, in order to make 
e mechanical energy of the mechanical oscillation of a piezo oscillating element perform **** flight of an ink drop, 
is the difficulty of the above-mentioned formation of a multi-nozzle, and what is unsuitable for high-speed record 

mjointly. . . . , . 

i014] There as indicated by JP,56-9429,A As heat the ink of the liquid interior of a room, generate air bubbles, ink is 
ade to produce a pressure buildup and it is indicated by the method and JP,61-59914,B which make ink breathe out 
om a detailed capillary tube nozzle By heating some liquids in the liquid route which opens a liquid for free passage 
the delivery for making it breathe out in the predetermined direction, and making film boiling occur, the flight-drop 
: the liquid breathed out from a delivery is formed and there is a thing on which make this drop adhere to the recorded 
>dy, and it is made to record. 

i015] The recording head of this method as indicated by JP,62-59672,B The heater element as an energy generation 
eans which gives the energy for a liquid exposure student to ink in the predetermined position on a substrate, After 
stalling two or more active elements, such as a piezoelectric device, fixed (an electrode is formed suitably), a 
lotosensitive constituent layer is formed in a substrate front face by the applying method etc. by predetermined 
ickness. by the usual photolithography method The ink passage slot for forming ink passage, such as the orifice 
:ction, the operation section, ink supply ****, and the ink discharge passage section, is formed, and a top cover is 
ined and it is made to manufacture a recording head after this. 

1016] Thus, although densification becomes possible by using photolithography, in order that a heating element may 
nd to deteriorate with the heat stress and a shock in order to expand and extinguish a foam momentarily further, 
aking a heating element generate heat to an elevated temperature in ink, and, and a heating element may contact 
rect ink there is a fault that there is little flexibility of the ink which can be used. 

1017] As these troubles are solved and it is indicated by JP,4-52214,A, JP,3-293141,A, etc. as what moreover realizes 
jnsification by use of photolithography The 2nd substrate (electrode substrate) which formed the diaphragm which 
»rms one wall surface of a liquid room and this liquid room by etching in the 1st substrate (diaphragm substrate) 
hich consists of a silicon substrate, and formed the electrode in this 1st substrate bottom is arranged. Put a 
-edetermined gap on a diaphragm, an electrode is made to counter, and the electrostatic-type ink-jet head which 
,akes an ink drop breathe out from the nozzle which a diaphragm is sagged, and the content volume of a liquid room 
changed, and is open for free passage in a liquid room by impressing voltage to a diaphragm and inter-electrode with 
ectrostatic force is known. . 

>018] As composition for impressing a drive wave to the electrode (individual electrode) of this electrostatic-type mk- 
t head, what connects the individual electrode and the printed circuit board of an ink-jet head by the different 



Page 3 of 10 



rection conductivity film is known as indicated by JP,7-246706,A, for example. 

robiem(s) to be Solved by the Invention] If it is in the electrostatic-type ink-jet head which prepared the diaphragm 
bstrate on an electrode substrate which was mentioned above, an electrode substrate is formed more greatly than a 
aphragm substrate for the ejection of an electrode, and the electrode on an electrode substrate will be installed outside 
diaphragm substrate, and it will consider as an electrode takeoff connection, and will connect through conductive 
aterial, such as an anisotropy electric conduction film which mentioned above this electrode takeoff connection and 
inted circuit board, or a pewter. 

020] In this case, it overflows, when conductive material, such as a different direction conductivity tilm and a 
:wter, connects a printed circuit board and an electrode, and a diaphragm and contiguity inter-electrode will be 
ntacted or it will approach extremely. However, since especially the electrode forming face that forms the individual 
sctrode of an electrode substrate if it is in the case of the so-called electrostatic-type ink-jet head of the side shooter 
ethod whose displacement direction of a diaphragm corresponds with an ink drop discharge direction turns into a 
.zzle side and a field of this direction and an electrode forming face and a nozzle side moreover approach according 
the miniaturization of a head, it is in the state where the connection of an electrode and a printed circuit board 
proached the nozzle side extremely. 

021] On the other hand, in order to perform reliability maintenance operation of suction di scharge of wiping ot ink 
**** or a nozz i e side, and the ink in a nozzle etc. in an ink-jet recording device, the ink which remained to the 
>zzle side by this reliability recovery action invades between a diaphragm, an electrode, and a conductive material 
at is extremely close to this, leak occurs, the channel which carries out a malfunction may occur and long term 
ibility and reliability may be **** may become impossible or missing. 

022] In addition, each problem which was mentioned above is similarly generated, when preparing the electrode 
<eoff connection (electrode pattern) for giving a drive wave to an electric machine sensing element on a substrate and 
nnecting this electrode takeoff connection and printed circuit board, even if it is in the ink-jet head which has 
ranged the laminating type piezoelectric device to the diaphragm for example, not only the electrostatic-type ink-jet 
ad that has the electrode which carried out opposite arrangement but on a substrate as an actuator means. However, 
ice the nozzle side and the electrode pattern are separated compared with the electrostatic-type ink-jet head in using a 
ninating type piezoelectric device, the former problem is not so remarkable as the case of an electrostatic-type ink- 

023] this invention is made in view of the above-mentioned technical problem, and it aims at offering the ink-jet 

ad recording device which improved reliability by the low cost. 

024] 

leans for Solving the Problem] In order to solve the above-mentioned technical problem, the ink-jet recording device 
a claim 1 It has the ink-jet head equipped with the ** nozzle which breathes out an ink drop, the liquid room which 
is nozzle opens for free passage, and a pressure generating means to generate the pressure which the ink of this liquid 
terior of a room is pressurized [ pressure ], and makes an ink drop breathe out from the aforementioned nozzle. In the 
k-jet recording device which connected the printed circuit board to the electrode formed on the substrate which 
ipresses the voltage for operating this pressure generating means through a conductive material, the aforementioned 
nductive material was considered as the composition located inside the edge of the aforementioned printed circuit 
►ard in the state before connection. 

025] The ** nozzle for which the ink-jet recording device of a claim 2 breathes out an ink drop, It has the ink-jet 
:ad equipped with the liquid room which this nozzle opens for free passage, and a pressure generating means to 
aierate the pressure which the ink of this liquid interior of a room is pressurized [ pressure ], and makes an ink drop 
eathe out from the aforementioned nozzle. In the ink-jet recording device which connected the printed circuit board 
the electrode formed on the substrate which impresses the voltage for operating this pressure generating means 
rough a conductive material, the aforementioned conductive material was considered as the composition located 
side the edge of the aforementioned printed circuit board. 

026] The ink-jet recording device of a claim 3 is set to the ink-jet recording device of the above-mentioned claim 2. 
le diaphragm in which the pressure generating means of the aforementioned ink-jet head forms at least one 
brementioned wall surface, It had the electrode which carried out opposite arrangement in this diaphragm, and it is a 
eans for the aforementioned diaphragm to deform by electrostatic force by impressing voltage between the 
orementioned diaphragm and an electrode, and to pressurize the ink of the aforementioned liquid room, and 
.nsidered as the composition which the member which forms the aforementioned diaphragm becomes from a 
mductor or a semiconductor. 

027] The ** nozzle for which the ink-jet recording device of a claim 4 breathes out an ink drop, The liquid room 
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tiich this nozzle opens for free passage, and the diaphragm which forms at least one wall surface of this liquid room, 
ave the electrode which carried out opposite arrangement in this diaphragm, and it has the ink-jet head which makes 
e aforementioned diaphragm deform by electrostatic force by impressing voltage between the aforementioned 
aphragm and an electrode, and makes an ink drop breathe out from the aforementioned nozzle. In the ink-jet 
cording device which connected the printed circuit board to the electrode formed on the substrate of this ink-jet head 
rough a conductive material, it considered as the composition which prepared the septum member which has 
sulation between the edges of the substrate which forms the aforementioned diaphragm, and the aforementioned 

inted circuit board. . . , • *■ , iU 

028] The ink-jet recording device of a claim 5 was taken as the composition which is the substrate in which the 
orementioned isolation means forms the aforementioned electrode, and the heights formed in one in the ink-jet 
cording device of the above-mentioned claim 4. 
029] 

mbodiments of the Invention] Hereafter, the form of operation of this invention is explained with reference to an 
companying drawing. The important section expanded sectional view to which the perspective diagram of the head 
ction of the ink-jet recording device which drawin g 1 requires for the 1st operation form of this invention, and 
awjng 2 meet the perspective diagram of the ink-jet head of this head section, and drawing 3 meets A-A of drawing 
and drawing 4 are important section expanded sectional views which meet the B-B line of drawing 1 • 
0301 As shown in drawing 2 or drawing 4 , the ink-jet head 1 is equipped with the diaphragm substrate 10, the liquid 
om substrate 1 1 prepared in this diaphragm substrate 10 bottom, the electrode substrate 12 prepared in the diaphragm 
bstrate 10 bottom, and the nozzle plate 13 prepared in the liquid room substrate 1 1 bottom, and forms the liquid 
om 1 6 which two or more nozzles 1 5 and each nozzle 1 5 open for free passage. 

031] A crevice, a slot, etc. which form the flow-resistance section which opens for free passage the crevice 17 which 
rms the diaphragm 1 8 which serves as a common electrode by nothing and the 1st electrode in the liquid room 1 6 
id the bottom of this liquid room 16, and the common ink room and common ink room which supply ink to each 
mid room 16 and which are not illustrated, and the liquid room 16, and which is not illustrated are formed in the 
aphragm substrate 10. This diaphragm substrate 10 forms a desired detailed liquid room pattern by ********** mg 
etal substrates, such as an SUS substrate, a silicon substrate, etc. The liquid room substrate 1 1 in which the through- 
.le 19 grade corresponding to the liquid room 16 was formed on this diaphragm substrate 10 is joined. 
032] A crevice 20 is formed in the electrode substrate 12, the 2nd electrode which puts a predetermined (here, it may 
■ 1 micrometer.) gap on a diaphragm 18, and counters it, and the becoming individual electrode 21 are formed in the 
ise of this crevice 20, and the actuator section to which the variation rate of the diaphragm 1 8 is earned out, and the 
.ntent volume of the liquid room 16 is changed by this individual electrode 21 and diaphragm 18 is constituted. 
)rmine \ and ] the insulating layers 22 for preventing that the individual electrode 21 is damaged by the short circuit 
,d electric discharge on the individual electrode 21 of this electrode substrate 12, such as Si02, the individual 
sctrode 21 has formed the electrode pad 23 for installing outside the diaphragm substrate 10 and connecting with a 

inted circuit board. *********** * i„ 

0331 This electrode substrate 12 forms the individual electrode 21 only in a crevice 20 by ********** mg metals, 
eh as SUS glass Si etc , forming a crevice 20, forming membranes in the thickness of the request of electrode 
aterials, such as nickel, Al, Ti/Pt, and Cu, to this crevice 20 with membrane formation technology, such as a spatter, 
VD and vacuum evaporationo, forming a photoresist after that and **********i ng . 

034] A nozzle plate 13 can be formed by metal plates, such as nickel and SUS, glass, or the resin, and can be 
oduced by the well-known methods, such as etching and the electro foaming method of nickel. To this nozzle plate 
i the nozzle 15 was arranged alternately two trains, the liquid room 16 and the diaphragm 18 were arranged to the 
aphragm substrate 10 and the liquid room substrate 1 1 which made nozzle density high and were mentioned above 
responding to this, two trains of individual electrodes 21 were arranged to the electrode substrate 13, respectively 
id it has prepared Furthermore, in order to secure water repellence with ink, the water-repellent film is formed in the 
)zzle side (front face of a discharge direction) of a nozzle plate 13 by the method of common knowledge, such as a 
ating coat or water-repellent coating. 

035] These diaphragm substrates 10, the liquid room substrate 1 1, the electrode substrate 12, and the nozzle plate 13 
e joined by direct conjugation methods, such as adhesives and anode plate junction, the eutectic-bonding method, etc. 

0361 This ink-jet head 1 deforms a diaphragm 18 by electrostatic force by impressing driver voltage between a 
aphragm 18 and the individual electrode 21, and when the content volume (volume) of the liquid room 16 changes, 
i ink drop is breathed out from a nozzle 15. , *i_ • i a ■ ■* 

037] Then, as shown in drawing 3 , in order to give a drive wave to the individual electrode 21 , the printed circuit 
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>ard 25 which consists of a flexible printed cable (FPC) linked to external circuits (drive IC etc.) is connected to the 
ectrode pad 23 of the individual electrode 21 of this ink-jet head 1 through the different direction conductivity film 
r a pewter etc. is sufficient.) 26 which is a conductive material. 

03 8] The printed circuit board base of the shape of a film which consists of the printed circuit board base of the 
bular which consists of a glass epoxy resin, phenol resin, etc., polyimide resin, PET, etc. can be used for this printed 
rcuit board 25, and it forms the electrode lead 28 for impressing voltage to the individual electrode 21 on this printed 
rcuit board base 27. 

039] As a method of connecting the electrode pad 23 of the individual electrode 21 with the electrode lead 28 on a 
inted circuit board 25 electrically, there are the method of carrying out thermocompression bonding of the solder, the 
ethod of carrying out thermocompression bonding by the different direction electroconductive glue, the method of 
nying out the pressure welding of inter-electrode, a method of connecting by wirebonding, the method of connecting 
i the bump, etc., for example. Also in these, by using methods, such as solder, and a different direction 
ectroconductive glue, a pressure welding, inter-electrode [ two or more ] is connectable at once, connection is 
ficient and it can attain low-cost-ization. , . „ , 

040] Here in this ink-jet head, the individual electrode 21 and the printed circuit board 25 are electrically connected 
rough the different direction conductivity film 26. By having distributed like known the conductive particle called 
ler into a thermoplastic or thermosetting resin, heating, and facing across and pressurizing between electrodes, a 
fferent direction electric conduction film is crushed, a filler contacts two electrodes, and the different direction 
.nductivity film (different direction electric conduction film) 26 can take an inter-electrode flow. 
041] Here, connection by this different direction conductivity film 26 is explained with reference to drawing 5 . First, 
shown in this drawing (a), temporary sticking by pressure of the different direction conductivity film 26 is earned 
it at the electrode lead 28 of a printed circuit board 25 using the sticking-by-pressure head 29. In addition, protection 
m 26a is stuck on the different direction conductivity film 26. This different direction conductivity film 26 is aligned 
side the end face of a printed circuit board 25, and is carrying out temporary sticking by pressure. Although the 
nount a of retreat from the printed circuit board 25 of the different direction electric conduction film 26 is based also 
i the thickness of the different direction conductivity film 26 at this time, if based on a sticking-by-pressure 
.periment, it will be preferably made more desirable more than thickness more than the double precision of thickness. 

042] And as shown in this drawing (b), protection film 26a of the different direction conductivity film 26 is removed, 
id alignment with the electrode pad section of the electrode substrate 12 and the electrode lead 28 of a printed circuit 
>ard 25 is performed, and the heated sticking-by-pressure head 29 is pressed against the field more than electrode 
idth of face and carries out thermocompression bonding. Thereby, as shown in this drawing (c), a printed circuit 
>ard 25 is connected to the electrode pad 23 of the individual electrode 21 through the different direction conductivity 
m 26 

043] Although the different direction conductivity film 26 spreads in the direction of an edge of a printed circuit 
>ard 25 at this time, since the amount which spreads beforehand is foreseen and only the amount a of retreat is 
treating the different direction conductivity film 26 from the edge of a printed circuit board 25, it is lost that the 
fferent direction conductivity film 26 overflows the edge of a printed circuit board 25 as shown in this drawing (c). In 
Idition what is necessary is to align and just to carry out thermocompression bonding by alignment of a printed 
rcuit board 25 so that the different direction conductivity film 26 may be located inside the edge of a printed circuit 
>ard 25 in carrying out temporary sticking by pressure of the different direction conductivity film 26 at an electrode 
side 

044] Thus, by considering as the composition located inside the edge of a printed circuit board in the state before 
.nnection, a conductive material can prevent that a conductive material overflows the nose of cam of a printed circuit 
>ard, when a printed circuit board is connected with a conductive material, it is lost that a conductive material 
.ntacts a diaphragm and contiguity inter-electrode of it, and its reliability improves. 

045] Especially, like this ink-jet head 1, when the injection directions of an ink drop are a diaphragm side and the so- 
illed perpendicular side shooter type ink-jet head, this electrode side becomes in a nozzle side and this direction, and, 
oreover, will be in the state where the electrode side and the nozzle side approached for the miniaturization of a head. 
y therefore, operation for maintaining reliability, such as ink drop regurgitation, and wiping of a nozzle side, suction 
:crisis of the ink in a nozzle 15 Since ink enters into the connection of the individual electrode 21 and a printed circuit 
iard 25 and has conductivity in the case of water color ink, The individual electrode 21 which adjoins in the ink 
hich entered leaks, or the electrode lead 28 of a printed circuit board 25 is connected to the electrically mistaken 
dividual electrode 21, and the poor regurgitation and the incorrect regurgitation arise. Such a side shooter type ink-jet 
;ad especially receives, and this invention is effective. 
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046] Moreover, since a conductive material does not overflow the nose of cam of a printed circuit board, a printed 
rcuit board can be arranged to near a diaphragm substrate and the nozzle substrate, and a large touch area with an 
ectrode pad can be taken. By this, while contact resistance becomes small, adhesive strength becomes large and 
ectric and mechanical reliability improves. 

047] In addition, as a conductive material, it is not restricted to a different direction conductivity film, and a pewter 
c. can be used. In this case, what is necessary is just to limit the pewter plating position to the electrode lead side of a 
inted circuit board to the position inside the edge of a printed circuit board. 

048] Here, the concrete composition of the ink-jet head 1 is explained. As for the ink-jet head adopted here, the 
idth of face of the ink liquid room 6 set 0.2mm, the depth of 2.0mm, and the pitch to 0.28mm. The diaphragm 
bstrate 10 of 0.2mm of board thickness which ********** e d Si substrate and formed the diaphragm 18 with a 
ickness of 10 micrometers, To a Pyrex-glass substrate, at the pars basilaris ossis occipitalis of a 0.5-micrometer slot 
becomes a crevice 20 and a gap) The individual electrode 21 of nickel is formed by width-of-face [ of 0.2mm ], and 
tch 0 28mm. Furthermore, the electrode substrate 12 in which the insulating layer 22 of 1000A Si02 was formed on 
e individual electrode 21 is joined with adhesives. On the diaphragm substrate 10, the liquid room substrate 1 1 of 150 
icrometers of board thickness and the nozzle plate 13 of 30 micrometers of board thickness were joined with 
Ihesives one by one, and the electrostatic-type ink-jet head was produced. The nozzle pitch of this head is 0.28mm, 
id the number of nozzles is 64 channels. 

049] And temporary sticking by pressure of the different direction conductivity film (3370made from incorporated 
.mpany three bond C : tradename) was carried out at the electrode lead 28 of FPC (printed circuit board)25. This 
mporary sticking by pressure performed 150 degrees C and the sticking-by-pressure pressure by 30 kg/cm2, and 
Tformed sticking-by-pressure time for the sticking-by-pressure head temperature of a sticking-by-pressure machine 
1 second Furthermore, actual sticking by pressure of the electrode lead 28 of this FPC (printed circuit board)25 was 
rried out in the state where it aligned to the electrode pad 23 of an ink-jet head. This sticking by pressure of this 
irformed sticking-by-pressure head temperature of a sticking-by-pressure machine at 150 degrees C, and performed 
) kg/cm2 and sticking-by-pressure time for welding pressure in 20 seconds. 

050] FPC25 is connected to the individual electrode 21 through a different direction conductivity film film, and it 
labled it to supply driver voltage by this. Moreover, it lets the ink feed hopper which was open for free passage in the 
k liquid room 1 6 of this ink-jet head pass, and enabled it to supply ink from an ink tank. 

051] This head is diaphragm size. : Array density of a 200 micrometerx2mm diaphragm : 90dpi (array density of - 
>zzle) 

le number of diaphragms : 32 piece x2 train = 64 pieces (the number of nozzles) 

is composition. . 

052] Next the recording head chip formed by doing in this way is completed, for example as an ink flight recording 

;ad unit by the following methods. This ink flight recording head unit constitutes the manifold formed by having the 

k supply room of the hollow connected to the ink supply pipe (ink supply means) as base material. Fix a recording 

:ad chip to the crowning of a manifold, and it lets an ink supply room pass for the ink supplied from the ink supply 

pe It leads to the crowning of a manifold, the common ink room of a recording head chip is supplied from the ink 

ed hopper prepared in the edge of a recording head chip, and the capillarity of each ink supply channel progresses to 

ich energy operation section after that. Furthermore, a recording head chip covers the circumference, is pressed down 

i the frame-like attachment component and fixed. 

053] And in this ink-jet head, it is in the state where the ink supplied to the ink feed hopper from the ink supply pipe 
filled throughout the ink supply channel through the common ink room, and it is giving driver voltage individually to 
e electrode according to each according to image information, and an electrostatic force occurs between an individual 
ectrode and a diaphragm, and a diaphragm displaces to an individual electrode side. From this state, if energization is 
med off, a diaphragm tends to return to the original state, and by rapid capacity change at this time, ink will serve as 
drop from a nozzle and it will fly. 

'054] Then, the diaphragm substrate 1 0 of this ink-jet head is made into a gland, and it is driver voltage to the 
dividual electrode 21. : 120V pulse width : 30microsec continuation drive frequency : 2kHz (at the time of a solid 
ark copy) 

Tien the seal of approval of the ****** wave was carried out and the drive wave was observed with the oscilloscope, 
aierating of leak with a gland and leak with a contiguity electrode was not accepted. 

i)55] on the other hand, like this invention, when not considering as the composition located inside the edge of a 
inted circuit board in the state before connection, a conductive material As shown in drawing 6 , the different 
rection conductivity film 26 (or conductive material, such as a pewter) minded in between at the edge of a printed 
rcuit board 25 overflows with the pressure at the time of thermocompression bonding, the diaphragm substrate 10 is 
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ntacted, it leaks with a gland or leak between the adjoining individual electrodes 2 1 occurs. 
056] Next the 2nd operation form of this invention is explained with reference to drawing ! and drawing 8 . In 
dition, the important section cross section of the head section of the ink-jet recording device which drawing 7 
quires for the 2nd operation form of this invention, and drawing 8 are explanatory drawings explaining the 
•nnection process by the different direction electric conduction film in this operation form. In addition, the same sign 
given to the 1 st operation form and a corresponding portion, and explanation is omitted. 

057] This operation form is the example to which it was made for the different direction conductivity film 26 after 
nnecting a printed circuit board 25 and the individual electrode 21 to be located inside the edge of a pnnted circuit 
>ard 25 That is, as shown in drawing 8 (a), temporary sticking by pressure of the different direction conductivity film 
i is carried out at the electrode lead 28 of a printed circuit board 25 using the sticking-by-pressure head 29. In 
dition protection film 26a is stuck on the different direction conductivity film 26. 

058] Here it is not necessary to align the different direction conductivity film 26 inside the end face of a pnnted 
rcuit board 25 like the above-mentioned 1st operation form, and it does not need to carry out temporary sticking by 
essure therefore, you may set the different direction conductivity film 26 by the edge of the easy pnnted circuit 
»ard 25 of alignment - even if it carries out (example of illustration) and is beginning to see some from an edge, you 
ay enter the inside side of some from the edge Thereby, highly precise alignment is less necessary at the time of 
mporary adhesion, and shortening of working hours and improvement in the yield can be aimed at. 
059] And as shown in this drawing (b), protection film 26a of the different direction conductivity film 26 is removed, 
id alignment with the electrode pad section of the electrode substrate 12 and the electrode lead 28 of a pnnted circuit 
,ard 25 is performed, and the heated sticking-by-pressure head 29 is pressed against the field more than electrode 
idth of face, and carries out thermocompression bonding. 

0601 Since the different direction conductivity film 26 overflows from the edge of a pnnted circuit board 25 as the 
fferent direction conductivity film 26 spreads in the direction of an edge of a printed circuit board 25 and it is shown 
this drawing (c) depending on the case at this time, partial 26b protruded after sticking by pressure is removed, and 
shown in drawin g 7 , the different direction conductivity film 26 is ananged with the edge of a pnnted circuit board 

061] Thus when a printed circuit board is connected with a conductive material by considering as the composition 
cated inside the edge of a printed circuit board in the state after connection, contacting members, such as a 
aphragm, of a conductive material is lost, and its reliability improves. 

062] Especially like this ink-jet head 1 , when the injection directions of an ink drop are a diaphragm side and the so- 
iled perpendicular side shooter type ink-jet head, this electrode side becomes in a nozzle side and this direction, and 
oreover will be in the state where the electrode side and the nozzle side approached for the mimatunzation of a head, 
lerefore since ink enters into the connection of the individual electrode 21 and a printed circuit board 25 and has 
.nductivity by operation for maintaining reliability, such as ink ******, and wiping of a nozzle side, suction 
scharge of the ink in a nozzle 15, in the case of water color ink, the individual electrode 21 which adjoins in the ink 
hich entered leaks, or the electrode lead 28 of a printed circuit board 25 is connected to the electrically mistaken 
dividual electrode 21, and poor **** and inconect **** arise. Such a side shooter type ink-jet head especially 
ceives, and this invention is effective. . . 

063] Moreover since a conductive material has not overflowed the nose of cam of a pnnted circuit board, a pnnted 
rcuit board can 'be ananged to near a diaphragm substrate and the nozzle substrate, and a large touch area with an 
ectrode pad can be taken. By this, while contact resistance becomes small, adhesive strength becomes large and 
ectric and mechanical reliability improves. 

064] In addition, as a conductive material, it is not restricted to the different direction conductivity film 26, and a 
;wter etc. can be used. 

065] Moreover, although un-ananging [ that the exposed common electrode and the overflowing different direction 
.nductivity film contact in the edge of a diaphragm substrate, and leak arises ] is lost when conductive material, such 
metals such as boron, is ****(ed) into an insulating material and it considers as a common electrode (diaphragm) as 
diaphragm substrate 1 0 Furthermore, although a common electrode will be greatly exposed at the edge of a 
aphragm substrate when the diaphragm without the need for a common electrode formation process itself is formed 
ith a metal or a semiconductor, leak does not occur in this case, either but it is more effective. 
0661 Here the concrete composition of the ink-jet head 1 is explained. As for the ink-jet head adopted here, the 
idth of face of the ink liquid room 6 set 0.2mm, the depth of 2.0mm, and the pitch to 0.28mm. The diaphragm 
tbstrate 10 of 0 2mm of board thickness which **********ed Si substrate and formed the diaphragm 18 with a 
ickness of 10 micrometers, To a Pyrex-glass substrate, at the bottom of a 0.5-micrometer slot (it becomes a crevice 
) and a gap) The individual electrode 21 of nickel is formed by width-of-face [ of 0.2mm ], and pitch 0.28mm. 
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irthermore, the electrode substrate 12 in which the insulating layer 22 of 1000A Si02 was formed on the individual 
xtrode 21 is joined with adhesives. On the diaphragm substrate 10, the liquid room substrate 1 1 of 1 50 micrometers 
board thickness and the nozzle plate 13 of 30 micrometers of board thickness were joined with adhesives one by 
ie, and the electrostatic-type ink-jet head was produced. The nozzle pitch of this head is 0.28mm, and the number of 
izzles is 64 channels. 

067] And temporary sticking by pressure of the different direction conductivity film (3370made from incorporated 
mpany three bond C : tradename) was carried out at the electrode lead 28 of FPC (printed circuit board)25. When 
nporary sticking by pressure of the printed circuit board of ten sheets was carried out, dispersion from an edge was 
20 micrometers. This temporary sticking by pressure performed 150 degrees C and the sticking-by-pressure pressure 
■ 30 kg/cm2, and performed sticking-by-pressure time for the sticking-by-pressure head temperature of a sticking-by- 
essure machine in 1 second. Furthermore, the nose of cam of this FPC (printed circuit board)25 carried out actual 
eking by pressure, where the electrode lead 28 and the electrode pad 23 are aligned from the end face of the 
aphragm substrate 10 in the position of 50 micrometers. This sticking by pressure of this performed sticking-by- 
essure head temperature of a sticking-by-pressure machine at 150 degrees C, and performed 30 kg/cm2 and sticking- 
-pressure time for welding pressure in 20 seconds. 

068] When the amount of flashes from the edge of FPC25 of the different direction conductivity film 26 was 
sasured at this time, it was the range of 5 to 50 micrometers (the diaphragm substrate 10 is contacted). Then, the 
ish portion from the edge of the printed circuit board 25 of the different direction conductivity film 26 was removed, 
ie sharp cutter etc. performed removal of this flash portion using the method of removing mechanically, for example, 
lereby, manufactured FPC25 did not contact the diaphragm substrate 10 altogether, and became usable altogether. 
069] FPC25 is connected to the individual electrode 21 through a different direction conductivity film film, and it 
abled it to supply driver voltage by this. Moreover, it lets the ink feed hopper which was open for free passage in the 
k liquid room 16 of this ink-jet head pass, and enabled it to supply ink from an ink tank. 

070] This head is diaphragm size. : Array density of a 200 micrometerx2mm diaphragm : 90dpi (array density of = 
izzle) 

ie number of diaphragms : 32 piece x2 train = 64 pieces (the number of nozzles) 

is composition. . 
071] Next, the recording head chip formed by doing in this way is completed, for example as an ink flight recording 
ad unit by the following methods. This ink flight recording head unit constitutes the manifold formed by having the 
k supply room of the hollow connected to the ink supply pipe (ink supply means) as base material. Fix a recording 
:ad chip to the crowning of a manifold, and it lets an ink supply room pass for the ink supplied from the ink supply 
pe It leads to the crowning of a manifold, the common ink room of a recording head chip is supplied from the ink 
ed hopper prepared in the edge of a recording head chip, and the capillarity of each ink supply channel progresses to 
oh energy operation section after that. Furthermore, a recording head chip covers the circumference, is pressed down 
' the frame-like attachment component and fixed. 

072] And in this ink-jet head, it is in the state where the ink supplied to the ink feed hopper from the ink supply pipe 
filled throughout the ink supply channel through the common ink room, and it is giving driver voltage individually to 
e electrode according to each according to image information, and an electrostatic force occurs between an individual 
tetrode and a diaphragm, and a diaphragm displaces to an individual electrode side. From this state, if energization is 
rned off, a diaphragm tends to return to the original state, and by rapid capacity change at this time, ink will serve as 
drop from a nozzle and it will fly. . . 

073] Then, as shown in drawing 7 , the diaphragm substrate 10 of this ink-jet head is made into a gland, and it is 
iver voltage to the individual electrode 21. : 120V pulse width : 30microsec continuation drive frequency : 2kHz (at 
e time of a solid mark copy) . 
ben the seal of approval of the ****** wave was carried out and the drive wave was observed with the oscilloscope, 
derating of leak with a gland and leak with a contiguity electrode was not accepted. 

074] Next, the 3rd operation gestalt of this invention is explained with reference to drawing 9 . In addition, this 
awing is an important section cross section of the head section of the ink-jet recording device of this operation 
:stalt. the septum which has the insulation from which this operation gestalt prevents the flash of the different 
rection conductivity film 26 between the diaphragm substrate 10 and a printed circuit board 25 ~ a member 30 is 

rmed , _ n 

075] this septum ~ it is desirable to use ceramics and resin material with easy fabrication as a member 30 moreover, 
septum ~ since the size of a member 30 should just perform the insulation with the diaphragm substrate 10 and a 
inted circuit board 25, it may be small to the grade which does not break during processing work Moreover, when 
o not much large, the smaller possible one also from height becoming higher than a nozzle side, or an electrode 
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bstrate becoming large crosswise, since it is necessary to secure the connection area of a printed circuit board 25 and 
i electrode is desirable, therefore, a septum -- the width of face of a member 30 is 0.5mm or less preferably 1mm or 
5s, and it is made for height to also become below a nozzle side 

076] the connection method of the printed circuit board 25 in this operation form - first - the above-mentioned 2nd 
•eration form -- the same -- the electrode lead 28 of a printed circuit board 25 -- the different direction conductivity 
m 26 -- temporary sticking by pressure ~ carrying out - the another side and electrode substrate 12 top -- the end 
ce of the diaphragm substrate 10 of a head -- touching ~ a septum -- a member 30 is fixed and formed with adhesives 

077] And after aligning the electrode lead 28 of the printed circuit board 25 which carried out temporary adhesion of 
e individual electrode 21 of a head, and the different direction conductivity film 26, actual sticking by pressure is 
rried out with a sticking-by-pressure head, although the different direction conductivity film 26 is crushed and it 
:gins to see it from the edge of a printed circuit board 25 at this time ~ a septum - when it is prevented by the 
ember 30, the different direction conductivity film 26 does not contact the diaphragm substrate 10 and a drive wave 
impressed through a printed circuit board 25, leaking with the diaphragm substrate 25 linked to the gland is lost 
078] in addition, a septum -- as shown in drawing 10 , a member 30 can also form the periphery section of nozzle 
ie 1 3a in this nozzle covering 3 1 and one, when forming the wrap nozzle covering 31 

079] Next, the 4th operation gestalt of this invention is explained with reference to drawing 11 and drawing 12 . in 
dition, drawing 1 1 - the important section cross section of the head section of the ink-jet recording device of this 
•eration gestalt, and drawing 12 - the septum of this operation gestalt ~ it is explanatory drawing explaining the 
rmation process of a member the septum which has the insulation which prevents the flash of the different direction 
nductivity film 26 which formed this operation gestalt between the diaphragm substrate 10 and the printed circuit 
>ard 25 at the electrode substrate 12 and one ~ a member 32 is formed 

080] namely, the thing for which the dry film resist (DFR) 33 is laminated and developed [ expose and ] after 
rming the pattern of an electrode 21 on the electrode substrate 12, as shown in drawingJ2 (a) - a septum ~ it leaves 
e portion used as a member 32, and DFR33 is removed for example, when negative-mold DFR33 is used In exposing 
ing the mask 34 in which opening 34a corresponding to the portion used as a septum member was formed, stiffening 
s portion used as the septum member of DFR33, and spray-developing negatives or DIP developing negatives with a 
veloper, as shown in this drawing (b) it is shown in this drawing (c) - as - a septum ~ it can leave the portion (a 
rt for a hard spot) used as a member 32, and DFR33 can be removed 

081] in addition, the electrode substrate 12 and the septum of one ~ a member 32 can be formed by SiO two-layer 
smbrane formation, etching, etc. 

082] In addition, although the example which applied this invention to the ink-jet recording device which carries an 
sctrostatic-type ink-jet head in each above-mentioned operation gestalt explained especially - the actuator section 
)r example, electric machine sensing elements, such as a laminating type piezoelectric device, --) The substrate in 
lich the takeoff connection of the electrode for giving a drive wave to this actuator section was formed is larger than 
e thing using electric thermal-conversion elements, such as an exoergic resistor. It is applicable to any ink-jet 
cording devices which carry the ink-jet head which is made to expose an electrode outside and connects with a 
inted circuit board. 
083] 

fleet of the Invention] As explained above, according to the ink-jet recording device of a claim 1 In the ink-jet 
cording device which connected the printed circuit board to the electrode formed on the substrate which impresses 
e voltage for operating the pressure generating means of an ink-jet head through a conductive material Since 
•nductive material was considered as the composition located inside the edge of a printed circuit board in the state 
;fore connection, a conductive material overflowing the edge of a printed circuit board at the time of adhesion by 
essurization and heating, and contacting conductive members, such as a diaphragm, is lost, the poor regurgitation and 
e incorrect regurgitation are prevented, and its reliability improves. 

084] In the ink-jet recording device which connected the printed circuit board to the electrode formed on the 
bstrate which impresses the voltage for operating the pressure generating means of an ink-jet head according to the 
k-jet recording device of a claim 2 through a conductive material Since conductive material was considered as the 
•mposition located inside the edge of a printed circuit board, it is lost that a conductive material contacts conductive 
embers, such as a diaphragm, the poor regurgitation and the incorrect regurgitation are prevented, and its reliability 

lproves. . 
085] According to the ink-jet recording device of a claim 3, it sets to the ink-jet recording device ot the above- 
entioned claim 2. The diaphragm which forms at least one wall surface of pressure generating ****** of an ink-jet 
:ad, Since it is a means to have the electrode which carried out opposite arrangement in this diaphragm, and for a 
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aphragm to deform by electrostatic force by impressing voltage between a diaphragm and an electrode, and to 

essurize the ink of a liquid room and considered as the composition which the member which forms a diaphragm 

comes from a conductor or a semiconductor The reliability of the electrostatic-type ink-jet head which must form the 

aphragm substrate which forms a diaphragm with a conductive material can be improved. 

0861 In the ink-jet recording device which connected the printed circuit board to the electrode formed on the 

bstrate of an electrostatic-type ink-jet head through a conductive material according to the ink-jet recording device of 

-laim 4 a conductive material which it begins to see from the edge of a printed circuit board since it considered as the 

'mposition which prepared the septum member which has insulation between the edges of the substrate which forms 

iiaphragm, and a printed circuit board ~ a septum - a member - it being prevented and contacting a diaphragm is 

st the poor regurgitation and the incorrect regurgitation are prevented, and reliability improves 

0871 since it considered as the substrate in which an isolation means forms an electrode, and the composition which 

the heights formed in one in the ink-jet recording device of the above-mentioned claim 4 according to the ink-jet 

cording device of a claim 5 - a septum - a member can be formed easily and low-cost-ization can be attained 
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